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(54) RADIATION MEASURING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a radiation 
measuring device capable of easily finding the 
peripheral radiation dose equivalent with little reliance 
on the sensitivity for the radiation incoming direction. 
SOLUTION: The radiation measuring device 
comprises a plastic scintillator having a spherical 
surface, a plurality of optical fibers disposed on the 
surface of the plastic scintillator, and optical detectors 
each of which is optically connected to each optical 
fiber. Therefore, the peripheral radiation dose 
equivalent indicating the effect of the radiation on a 
human body can be found without complicated 
operations, and by finding the bias of the incoming 
direction of radiation, the directional radiation dose 
equivalent can be found. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s j lows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] Radiation measurement equipment characterized by having the plastic scintillator which 
has a globular form front face, two or more optical fibers arranged in the front face of this plastic 
scintillator, and the photodetector optically combined with each of two or more of these optical 
fibers. 

[Claim 2] the plastic scintillator processed into the globular form, two or more optical fibers 
arranged in the front face of this plastic scintillator, and two or more of these optical fibers ~ 
respectively ** — the radiation measurement equipment characterized by having the photodetector 
combined optically and the data-processing section which calculates based on the output of this 
photodetector, and measuring the bias of a dose and the direction of incidence of a radiation by data 
processing of this data-processing section. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the monitor of a radiation with respect to 

radiation measurement equipment. 

[0002] 

[Description of the Prior Art] The conventional radiation monitor had the complicated proofreading 
activity to the ambient dose equivalent which the ionization and luminescence by the radiation of the 
solid-state which used ionization by the gaseous radiation and the matter with the bigger mass 
number than the body are used, and the thing using a single radiation sensor is a core, and is a real 
dosage of the dose which shows the effect to the body. Moreover, since it had the direction 
dependency of the sensibility to the direction of incidence of a radiation, since the bias of the 
direction of incidence of a radiation was undetectable to coincidence, it was not able to be asked for 
a directional dose equivalent with a single radiation detection instrument. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, a radiation monitor must ask for the effect 
which it has on the body in the form of the ambient dose equivalent of a radiation. However, the 
usual radiation detector consisted of matter of the different atomic number from the average atomic 
number of the body, and needed the complicated operation to change into the ambient dose 
equivalent which evaluates the effect which it has on the body from the response of these radiation 
detectors. 

[0004] It is being able to detect the bias of the direction of incidence of a radiation required to have 
made this invention in view of the above-mentioned situation, and for the purpose able to calculate 
an ambient dose equivalent easily, and calculate a directional dose equivalent, and offering radiation 
measurement equipment with the still smaller dependency of the sensibility to the direction of 
incidence of a radiation. 

[0005] . . 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, radiation 
measurement equipment according to claim 1 is characterized by having the plastic scintillator which 
has a globular form front face, two or more optical fibers arranged in the front face of this plastic 
scintillator, and the photodetector optically combined with each of two or more of these optical 
fibers. 

[0006] According to invention according to claim 1 , the radiation measurement which can measure 
the effect to the body of a radiation correctly and does not have the direction dependency of 
sensibility is possible by using the plastic scintillator which has an average atomic weight near the 
average atomic weight of the body. 

[0007] the plastic scintillator which processed radiation measurement equipment according to claim 
2 into the globular form, two or more optical fibers arranged in the front face of this plastic 
scintillator, and two or more of these optical fibers ~ respectively --**-- it has the photodetector 
combined optically and the data-processing section which calculates based on the output of this 
photodetector, and is characterized by measuring the bias of a dose and the direction of incidence of 
a radiation by data processing of this data-processing section. 

[0008] According to invention according to claim 2, luminescence by the incidence of the radiation 
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in the plastic scintillator of claim 1 can be changed into an electrical signal, holding the information 
on a location, and the radiation measurement which does not have the direction dependency of 
sensibility further is possible. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to drawing. Drawing 1 is the outline block diagram of the radiation measurement 
equipment of the 1st operation gestalt of this invention. In drawing, 1 is the plastic scintillator 
processed into the globular form which has an average atomic number near the body, two or more 
optical fibers 2 are optically combined with the front face of the plastic scintillator 1 which has this 
globular form front face, and the photodetector 3 is further connected to the end of each fiber 2. The 
output of this photodetector 3 can be inputted into the data-processing section 4, and the amount of a 
radiation and the bias of the direction of incidence can be searched for by processing data in this 
data-processing section 4. Thus, the direction dependency of the sensibility to a radiation can be 
abolished as the whole radiation detection instrument by processing plastic scintillator into a 
globular form. 

[0010] Drawing 2 is the outline perspective view of the radiation measurement equipment of the 2nd 
operation gestalt of this invention. As shown in drawing, two or more division scintillator 1 A bottom 
of the configuration equally divided according to the level flat surface to a flat surface which passes 
perpendicularly the medial axis of the plastic scintillator 1 processed into the globular form to the 
ground, and the ground passing through the central point of this globular form plastic scintillator 1 
combines the optical element 5 for optical transmissions with upper limit optically [ the bottom ] to a 
lower limit. The plane of union of this component 5 for optical transmissions is taken as the 
configuration stuck to the spherical surface of division scintillator 1A. It connects with the 
termination of the opposite side of each optical element 5 for optical transmissions so that a 
photodetector 3 may stick, respectively. The dose in each division scintillator can be calculated by 
inputting the output of these photodetectors 3 into the data-processing section 4. Moreover, the 
direction dependency of the sensibility to a radiation can be abolished as the whole radiation 
detection instrument by processing plastic scintillator into a globular form. 

[001 1] Drawing 3 is the outline perspective view of the radiation measurement equipment of the 3rd 
operation gestalt of this invention. As shown in drawing, in two or more division scintillator 1 A 
bottom of the configuration equally divided according to the level flat surface to a flat surface which 
passes perpendicularly the medial axis of the plastic scintillator 1 processed into the globular form to 
the ground, and the ground passing through the central point of this globular form plastic scintillator 
1, the bottom forms [ a part of upper limit ] a horizontal plane 6 to the ground for a part of lower 
limit. Optical element 5 a for optical transmissions is optically combined with the horizontal plane of 
this division scintillator 1 A. A photodetector 3 is combined with the termination of the opposite side 
of this optical element 5 a for optical transmissions. The amount of the radiation in each division 
scintillator can be calculated by inputting the output of this photodetector 3 into the data-processing 
section 4. Moreover, the direction dependency of the sensibility to a radiation can be abolished as the 
whole radiation detection instrument by processing plastic scintillator into a globular form. 
[0012] Drawing 4 is the outline perspective view of the radiation measurement equipment of the 4th 
operation gestalt of this invention. As shown in drawing, an optical fiber 2 is optically combined 
with the front face of two or more division scintillator 1 A of the configuration equally divided 
according to the level flat surface to a flat surface which passes perpendicularly the medial axis of 
the plastic scintillator 1 processed into the globular form to the ground, and the ground passing 
through the central point of this globular form plastic scintillator 1. A photodetector 3 is combined 
with the termination of the opposite side of each optical fiber 2, respectively. The amount of the 
radiation in each division scintillator 1 A can be calculated by inputting the output of each of this 
photodetector 3 into the data-processing section 4. Moreover, the direction dependency of the 
sensibility to a radiation can be abolished as the whole radiation detection instrument by processing 
plastic scintillator into a globular form. 

[0013] Drawing 5 is the outline perspective view of the 5th operation gestalt of this invention. A flat 
surface which passes perpendicularly the medial axis of the plastic scintillator 1 processed into the 
globular form to the ground as shown in drawing, On the front face of two or more division 
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scintillator 1A of the configuration equally divided according to the level flat surface to the ground 
passing through the central point of this globular form plastic scintillator 1 The light wave length 
sensing element 7 is combined optically, respectively, and the light of the short wavelength by the 
interaction of a radiation is changed into the light of long wavelength with little attenuation within an 
optical fiber 2. Each light wave length sensing element 7 is connected with an optical fiber 2, and, 
finally has two termination. A photodetector 3 is combined with two termination of this optical fiber 
2. 

[0014] When distance of the optical fiber 2 to the light wave length sensing element 7 connected to 
the plastic scintillator 1 which emitted light from the photodetector 3 of 1 and one of the two in the 
overall length of an optical fiber 2 is set to x, the time difference t detected with two photodetectors 3 
is expressed as follows. 
[0015] 



[0016] However, c f is the speed of light in the inside of an optical fiber. Following the (2) type is 
obtained from this (1) type. 
[0017] 
[Equation 2] 



[0018] It can ask for the location x which emitted light from time difference t from this (2) type. 
Thereby, it can specify in which division scintillator 1 A the interaction with a radiation occurred for 
every event. Moreover, the dose for every event can be calculated in a form including energy 
information from the sum total of the output of two photodetectors. 

[0019] Drawing 6 is the outline perspective view of the 6th operation gestalt of this invention. As 
shown in drawing, the termination of an optical fiber 2 is embedded to the interior of two or more 
division scintillator 1 A of the configuration equally divided according to the level flat surface to a 
flat surface which passes perpendicularly the medial axis of the plastic scintillator 1 processed into 
the globular form to the ground, and the ground passing through the central point of this globular 
form plastic scintillator 1. Here, it combines with division scintillator 1A optically, and combines 
with a photodetector 3 optically at the termination drawn outside, respectively. By inputting the 
output of these photodetectors 3 into the data-processing section 4, the amount of a radiation and the 
bias of the direction of incidence can be searched for. Moreover, the direction dependency of the 
sensibility to a radiation can be abolished as the whole radiation detection instrument by processing 
plastic scintillator into a globular form. 

[0020] Drawing 7 is the outline perspective view of the 7th operation gestalt of this invention. As 
shown in drawing, the light wave length sensing element 7 is embedded to the interior of two or 
more division scintillator 1 A of the configuration equally divided according to the level flat surface 
to a flat surface which passes perpendicularly the medial axis of the plastic scintillator 1 processed 
into the globular form to the ground, and the ground passing through the central point of this 
globular form plastic scintillator 1 , and it changes into the light of long wavelength with little 
attenuation of the light of the short wavelength by the interaction of a radiation within an optical 
fiber 2. Each light wave length sensing element 7 is connected with an optical fiber 2, finally has two 
termination, and is drawn in the exterior of a scintillator 1 . A photodetector 3 is combined with two 
termination of this optical fiber 2. By inputting the output of two photodetectors into the data- 
processing section 4, with the relation of a formula (2), it can ask for the incidence location of a 
radiation, and the amount of the radiation in each division scintillator 1 A can be calculated from the 
sum total of the output of two photodetectors. Moreover, the direction dependency of the sensibility 
to a radiation can be abolished as the whole radiation detection instrument by processing plastic 
scintillator into a globular form. 

[0021] Drawing 8 is the outline perspective view of the 8th operation gestalt of this invention. A 
level flat surface divides equally to a flat surface which passes perpendicularly the medial axis of the 




[Equation 1] 



(i) 
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olastic scintillator 1 processed into the globular form to the ground as shown in drawing, and the 
plasuc scmtuiaior i p globular form plastic scintillator 1, and a 

SdeS! tZtX SLS with flte pit which hits die inside of me ball of two or more 
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[0024 J Next, tne caicuiduui w exn iained First the bias of the direction of incidence of a 

_ ■ ■ « 



roX^nd, r 

scintillator ] (core of ball is set to (0, 0, 0)) (X, Y , z.). locduun 



number [0025] of a detector 
[Equation 3] 

y = ±* (3. 1) 



n 



v=.£2 (3. 2) 



i-o 

n 



2 - (3 . 3) 



100261 Moreover, the bias of the direction of incidence of a radiation can be searched for using the 
fo£3tagSS from the interaction location location and dose with a radiation which were 

calculated with the 1st, 9th, and 10th operation interaction location with the 

[0027] dosage [ of a Pr.i watch event * Yi Z ). - coordmate I «t an mt ^ 
radiation of the i-th event ] (core of ball is set to (U, U, u» <A> 1 > 
gravity ~ the count [0028] of an event 
[Equation 4] 
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X = -& (4.1) 

ft 



{=0 



y = -^s (4. 2) 

Jt 



n 



Z=^ (4. 3) 

ft 



1=0 



[0029] 

[Effect of the Invention] As explained above, according to this invention, the ambient dose 
equivalent which shows the radiation effect which it has without a complicated operation on the 
body can be calculated using the plastic scintillator which is the matter with the average atomic 
number near the body. Moreover, although it is necessary to calculate the ambient dose equivalent 
which shows the contribution from which direction is large besides an ambient dose equivalent in the 
case of environmental monitoring, in this invention, a directional dose equivalent can be calculated 
by searching for the bias of the direction of incidence of a radiation. 

[Translation done.] 
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JPO and NCIPI are not responsible for any 
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DESCRIPTION OF DRAWINGS 




gSSToS^SSaS-n of the radiation measurement equipment of the Is, operation 
g« S Tt oSe perspective view of me radiation measurement equipment of the 2nd 
S£S£ff£2«5!£» view of the radiation measurement equipment of the 3rd 

2££S^£!££S£» ™ w ° f radiation me — 11 equipment of 4th 

3S^£E£SS3» of me radiation measurement equipment of the 5«h 
SSS^^SSS" view of the radiation measurement equipmen, of me 6«h 
SSSS^^tSS" of tire radiation measurement equipmen, of me 7th 
°^^^e°outii~ive view of the radiation measurement equipment of the 8th 
jttffS -titeT^ £» view of me radiation measurement equipment of the 9th 
SSS^outii^rrdiagram of me radiation measurement equipmen, of tire 10m 
operation gestalt of this invention. 

[Description of Notations] nr0 r e<5 sin e section 5 / -- The optical element for optical 

£2ES£CT '^ensini e.emen,. ] - Globular 
foZ plSuTscintillator, 1 A - A division scintillator, 2 - An optical fiber, 3 
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[002 2] 09 li^K^I 9 SSBg®<D«j8BTi& 
Jt7r^/^2^LT j eom*^-7^-^«l ! ^S4 

(DM D c £ 

[002 3] 01 0 tt*5SH<OSB 1 0*8BBMM)«J«B 

Wfctt^-r So ^nfno)t7 r ^ 2 

So 

[0 0 2 4] &lc, . ±|B#*W«ttfcfe»535Sa*»OA 

Pi : m&<D$'Z/*l^*<DWBL 

(Xi.Yi.Zi) : i#l©^yfW>OftiiSaiO*OW 

»(o, o, o)h-rs) 

(X, Y, Z) : SfrDfUi 

[002 5] 
[S3] 

(3. 1) 

Z = -£^ - (3. 2) 

1 9 

Z=-^ • (3. 3) 
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(Xi.Yi.Zi) : i#SO>f^Vb^jftl*^t^«Sf^fflffi 
■0MG^'frfr&<O > 0, 0)£-TS) 
a. Y, Z) : B&tiDffiB 



[0 0 2 8] 
[»4] 

x=n- 



[0 0 2 6] »1> m9Rt5^1 

[0 0 2 7] Pi : ifl^yf^M^I 
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(4. 3) 



[0 0 2 9] 

[0®<offl#*SifUi] 

[@3] ^^(ox^m^nowmuseemmnwi 



[04] 2jc^^m4*SSJgSI<DStl#tljW^SB«0«[BIS 



[05] 4c^ojii59GNBS^iiUMKanettii«>wi 



[0 6 ] #589!<DSg 6 *arettattftMtM£OT<OtK 
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[0 7 ] 7 m^M^tttttlWSttllotW 

[08] *mi<»msmMfcm<»immQfe?m<ow$& 
mm. 

[09] 4E^o».9msno8UMWH!£SEBomi 
a«0. 

[0io] o£^iltottltfftil!i£tt 
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